Background: Little evidence exists on whether cardiac rehabilitation is effective for patients after heart valve surgery. Yet, accepted recommendations for patients with ischaemic heart disease continue to support it. To date, no studies have determined what heart valve surgery patients prefer in a cardiac rehabilitation programme, and none have analysed their experiences with it. Aims: The purpose of this qualitative analysis was to gain insight into patients' experiences in cardiac rehabilitation, the CopenHeart VR trial. This trial specifically assesses patients undergoing isolated heart valve surgery. Methods: Semi-structured interviews were conducted with nine patients recruited from the intervention arm of the trial. The intervention consisted of a physical training programme and a psycho-educational intervention. Participants were interviewed three times: 2-3 weeks, 3-4 months and 8-9 months after surgery between April 2013 and October 2014. Data were analysed using qualitative thematic analysis. Results: Participants had diverse needs and preferences. Two overall themes emerged: cardiac rehabilitation played an important role in (i) reducing insecurity and (ii) helping participants to take active personal responsibility for their health. Despite these benefits, participants experienced existential and psychological challenges and musculoskeletal problems. Participants also sought additional advice from healthcare professionals both inside and outside the healthcare system. Conclusions: Even though the cardiac rehabilitation programme reduced insecurity and helped participants take active personal responsibility for their health, they experienced existential, psychological and physical challenges during recovery. The cardiac rehabilitation programme had several limitations, having implications for designing future programmes.
Introduction
The burden of heart valve diseases is growing in industrialized countries due to an ageing population, 1 with a corresponding increase in the number of surgical procedures performed. 2 Readmission rates of up to 56% within the first year after heart valve surgery have been reported, 3 and short-and long-term health-related quality of life is reduced compared with reference populations. 3, 4 Also, a broad range of recovery issues have been reported among patients following heart valve surgery, 5 indicating a need for cardiac rehabilitation.
There is limited evidence on how cardiac rehabilitation affects patients undergoing heart valve surgery. 6 Cardiac rehabilitation is currently prescribed on the basis of recommendations for patients with ischaemic heart disease, and includes physical exercise training, patient education, smoking cessation support, diet counselling, psychosocial support and risk factor control. 7, 8 However, patients who have had heart valve surgery often experience recovery issues that differ from those experienced by patients with ischaemic heart disease, including patients who have had coronary artery bypass surgery. For example, patients who have had heart valve surgery differ in their recovery, and might have to take anticoagulants, deal with valve sounds, manage pain, fear endocarditis or worry about the durability of the valve. 5, 9, 10 In addition, patients undergoing isolated heart valve surgery have fewer modifiable risk factors. 11 Some patients present with symptomatic valve disease or display sudden and rapid disease progression. Before surgery, patients might experience deconditioning. By contrast, other patients present with no overt symptoms. These asymptomatic patients might have been monitored for years, and, by the time of surgery, their ejection fraction is preserved. Also, unlike other heart diseases such as ischaemic heart disease or heart failure, patients with heart valve issues often expect to receive a quick technological fix that results in normalcy. 5, 10 However, recovery pathways for these patients are often complicated and challenge these expectations, with implications for cardiac rehabilitation needs. 10 For these reasons, patients who have had isolated heart valve surgery might not fit into existing cardiac rehabilitation recommendations. This is consistent with the findings of a Danish nation-wide survey on the organization of cardiac rehabilitation programmes. This study showed that, despite current recommendations, cardiac rehabilitation programmes specifically targeting patients undergoing heart valve surgery included fewer components, such as smoking cessation and diet counselling, than those targeting patients with ischaemic heart disease. 12 A 2016 Cochrane review 6 and the CopenHeart VR trial 13 found that cardiac rehabilitation has beneficial effects on physical exercise capacity in patients undergoing isolated valve surgery. No studies have demonstrated an effect on other outcome measures such as health-related quality of life, 6, 13 indicating a need for a better understanding of the cardiac rehabilitation experiences after isolated heart valve surgery. To the best of our knowledge, no studies have investigated the experiences of these patients.
Here, we report our findings from a secondary qualitative analysis 14 of interviews with participants from the CopenHeart VR trial. In that trial, patients were randomized to two groups of patients who underwent isolated heart valve surgery: those who received specifically targeted cardiac rehabilitation or those who did not receive cardiac rehabilitation. A secondary research question emerged, because the patients' experiences with cardiac rehabilitation gathered in the primary analysis were only to a limited extent explicitly integrated into the participants' illness narratives. 10 
Purpose
The purpose of the qualitative analysis was to specifically study the patient experiences in a cardiac rehabilitation programme following heart valve surgery.
Theoretical perspective
The study was designed within an interactionist perspective. 15 From this perspective, it is asserted that the meaning of objects and events are understood from an individual personal perspective constructed in the interaction between the interviewee and the interviewer. In this study, we focused on the meaning (thematic content) of the stories.
Methods

The CopenHeart VR trial
The cardiac rehabilitation intervention was initiated four weeks after surgery and consisted of an individually planned, supervised physical exercise training programme (with the option of choosing between hospital-, municipality-or home-based training) three times weekly for 12 weeks (Table 1) . A second component of the cardiac rehabilitation consisted of a psycho-educational nurse-led intervention comprising monthly consultations (five in total, either at hospital or via telephone). The purpose of the psycho-educational intervention was to improve participants' coping strategies and disease management, and to provide information that would help them resume daily life after surgery. 13 The theoretical foundation for it was based on Parse's Human Becoming Practice Methodologies 16 as summarized in Table 2 . The nurse is truly present in the process through discussions, silent immersion and reflection. The advantage of this approach is that it focuses on what is most important to the patient. This approach was chosen because it applies a holistic patient-centred perspective, and it was previously used successfully in cardiac rehabilitation trials 17 and in a Danish clinical outpatient setting. A consultation guide was developed to direct the consultations. Its content was based on insight gained from previous studies. 5 In addition to cardiac rehabilitation, the participants received medical follow-up care according to current recommendations. 7 
Setting and subjects
Ten cardiac rehabilitation participants undergoing isolated heart valve surgery in a Danish university hospital without ischaemic heart disease were recruited face-to-face for the initial primary qualitative study from the intervention arm of the CopenHeart VR trial (N=147) during initial index surgery hospital admission. A priori, we decided to include 10 participants. However, one was excluded due to onset of severe mental disorder. In the light of available resources, it was decided that three consecutive interviews would be carried out, rather than interviewing a greater number of participants once. The sample size was considered adequate, given the study objective and the resources of the study. Patients were evaluated consecutively when entering the trial. Recruitment goals attempted to maximize variability with regard to gender, age, types of surgery, being asymptomatic versus symptomatic before surgery, and physical training context. 10 The baseline characteristics of the participants are presented in Table 3 Data collection Participants were interviewed three times: at 2-3 weeks, 3-4 months and 8-9 months after surgery. These time points were selected to capture the participants' experiences before, during and after cardiac rehabilitation participation. The first author conducted the interviews between April 2013 and October 2014 using a semi-structured interview guide ( Table 4 ). The majority of the 27 interviews were held in the participants' homes, with an average duration of 45 minutes. The interviews were audio recorded and transcribed verbatim by a secretary.
Data analysis
A qualitative thematic analysis based on the data from the primary qualitative study was done in four steps.
Step 1: the first author read through the transcripts to gain an overall understanding of potential themes and patterns in relation to the participants' experiences of cardiac rehabilitation.
Step 2: open coding was conducted across all transcripts, and preliminary themes were formulated.
Step 3: focused coding was done for the parts of the dataset that were related to cardiac rehabilitation. The codes were organized into categories, sub-themes and overall themes inspired by the preliminary themes. Codes that did not fit into the emergent themes or were very dominant in the transcripts were used to challenge the preliminary themes. This led to some revisions until the two final overall themes were formulated.
Step 4: the coherence of the two themes was compared with the reduced dataset to test and maximize the internal validity of the themes. 18, 19 Coding was conducted by the first author, and all analytical stages were discussed with the last author.
Ethics
The CopenHeart VR study and qualitative study, including the question posed in this study, were approved by the Capital Region Committee on Biomedical Research Ethics, the Danish Data Protection Agency; CopenHeart VR was registered at ClinicalTrials.gov. The investigation conforms to the principles outlined in the Declaration of Helsinki. The participants gave written informed consent based on oral and written information provided. Data were managed in full confidentiality, and all published data extracts were altered in such a way that no individuals can be identified.
Results
Following heart valve surgery, participants expected to be normal again, and they believed that participating in cardiac rehabilitation would help them achieve this goal. The Table 1 . Physical exercise component of cardiac rehabilitation in the CopenHeart VR trial. Move forward with envisioned possibilities findings are organized according to two themes: (1) reducing insecurity and (2) taking active personal responsibility, both of which subsumed three sub-themes (Table 5 ). The themes are presented in relation to perceived benefits and limitations of cardiac rehabilitation, with implications for the design of future programmes.
Individual consultation with physiotherapist
Reducing insecurity
Participants felt that participating in cardiac rehabilitation would help them feel secure to become physically active again and to gain the courage to re-engage in everyday activities. After discharge, participants felt uncertain about which activities were safe to do, and they feared triggering complications or overworking their heart. Furthermore, feeling insecure about being alone, being afraid to engage in daily activities, fearing complications and fearing death were often described. The three sub-themes that fell under this main theme were: (i) feeling safe about becoming physically active, (ii) feeling cared for, and (iii) consulting other healthcare professionals.
Feeling safe about becoming physically active. All participants felt that the physical training programme, including cardiopulmonary exercise testing before and after the programme, helped them to muster the courage to become more physically active and to re-engage in everyday activities. One participant explained:
'I need to get out of the hole and move on. So, therefore, I was happy that I was in the training group. Because if I had not been, I would not have dared to push myself on a bike. I would have been nervous' (Participant 7, interview 2). How do you experience participating in CR, and which part, if any, do you think has (had) an impact on your life today and will impact your life in the future?
How did you experience participating in CR, and which part, if any, do you think has (had) an impact on your life today and will impact your life in the future? How do you experience the context chosen for physical exercise training (home, hospital, municipality)?
How did you experience the context chosen for physical training (home, hospital, municipality)? a Interviews were conducted in the participants' native language, Danish. The guide is translated here into English for presentation purposes. CR: cardiac rehabilitation.
Initiating supervised physical training in the hospitals was reassuring, and using a pulse watch during training made those choosing home-based training feel safe.
Participants described how meeting other peers during physical training in the hospital or municipality setting was reassuring, since they were able to exchange experiences and to see how good they could become physically if they complied with the programme. However, meeting peers in better physical condition than themselves could also lead to a sense of increased insecurity initially. Home-based exercise training was preferred, as it provided the flexibility of combining training with work. However, it also helped some to feel less like they had a debilitating disease. Despite feeling secure to engage in regular physical activity after completing cardiac rehabilitation, some participants expressed concerns about how to interpret bodily symptoms.
Feeling motivated
Getting in better physical shape
Taking active personal responsibility
Yes, it is a challenge. I mean my job is a little special. If I had had an office job, it would probably have been a very good idea right? I think I have been doing the exercises I should this week, but I mean I have not had the energy to do it.
Combining
Feeling cared for. Participants who benefitted from the psycho-educational intervention explained how it helped them to feel less insecure and to be more reflective about viewing life in new ways. They related how nurses had time to listen to their concerns:
'She has asked me a lot of questions about how I feel. And my wife also expressed her experiences. And I have talked a lot about Verapamil, which they have taken away from me. I feel good about coming here to share my experiences. It has made me feel safe' (Participant 3, interview 2).
Often, participants received conflicting information from different healthcare professionals and felt unsure who was in charge of their medical treatment after surgery (e.g. when experiencing atrial fibrillation). Participants described how nurses provided comprehensive answers to their questions based on extensive knowledge of their condition.
The coordinating role of the cardiac rehabilitation nurses was appreciated in a healthcare system they considered to be fragmented and confusing at times. Several participants had multiple appointments at different hospitals in addition to scheduled time for cardiac rehabilitation participation. In contrast to those who found it meaningful to engage in open patient-centred dialogues, those with relatively few concerns considered sessions that had no specific agenda to be too unstructured.
Consulting other healthcare professionals. Despite receiving the psycho-educational intervention, participants sought out other healthcare professionals in the healthcare systems before and during cardiac rehabilitation participation. Participants described how they made emergency department visits, had multiple contacts with their general practitioner, and had direct telephone-based contact with nurses in their local outpatient clinic. Also, participants engaged private psychologists, either through their workplace or their insurance plan. This tendency was most pronounced in those engaging in home-based exercise training. Psychologists helped them to deal with psychological and existential issues:
'I was given 10 sessions through my insurance. Well, it is obvious. It has been complicated and that is where you feel that, and especially after you start working, that you start thinking ahead. For a long time, I only took one day at a time' (Participant 2, interview 2).
Taking active personal responsibility
Taking active personal responsibility for their current recovery and future situation was important among all participants. Even though they felt that the cardiac rehabilitation programme provided them with tools to do so, assuming this responsibility was also to some extent difficult. The sub-themes within this 'responsibility' theme were: getting in better physical shape, feeling challenged, and alternative help-seeking strategies.
Getting in better physical shape. Improving their physical capacity, as experienced through cardiac rehabilitation participation, was an extremely important way of taking active personal responsibility:
'Getting in physical shape has definitely become more important now. Previously, I had a surgical procedure, and then it was very sporadic, and there were a lot of good excuses not to exercise. And then I just never got started' (Participant 2, interview 1).
Participants believed that improving their physical capacity would strengthen their heart, extend the life of the valve, and improve their prognosis and mental health. Their preferences differed for when to start the programme and on its duration and content. This ranged from starting with light physical activity within days after discharge to not feeling ready to begin until one month after surgery. Generally, participants thought that the programme was too focused on the lower body. Also, their views of the programme varied, ranging from finding cardiac rehabilitation to be repetitive and lacking challenges to appreciating the repetition of exercises, which enabled some to validate and track subjective sensations over time.
Feeling challenged. Taking active personal responsibility to the extent participants wished could be difficult. It was challenging for them to complete the cardiac rehabilitation physical training programme due to some difficulties. For example, some struggled to combine physical exercise training with a physically demanding job, or due to having pain:
'Something has prevented me from doing the exercise training that I decided to do. I had back pain and struggled with low energy' (Participant 3, interview 2).
Also, after completing cardiac rehabilitation, some participants discontinued physical training due to upper back or neck pain or tension and consulted private physiotherapists.
Most participants learned during the psycho-educational intervention that their heart valve disease was not the typical lifestyle disease with multiple potential risk modifiers. Risk factor management was not an explicit part of the intervention. Participants related how this left them with limited options for taking active personal responsibility for their health, which reinforced the importance of increasing their physical capacity.
Alternative help-seeking strategies. Participants agreed that one nurse consultation after discharge was pivotal, but those with relatively few concerns felt that five consultations were too many. Some suggested that rather than a fixed number of sessions, the healthcare system could alternatively provide open-door access to valve experts for up to six months after surgery. Despite receiving a psychoeducational intervention, participants pursued additional strategies to get more information about their condition and to manage their health:
'I have Googled all there is to Google about physical training and what I can do myself, but I have not found much information' (Participant 4, interview 2).
Also, some participants consulted alternative therapists (e.g. acupuncturist, healer, reflexologist, dietician), because they thought this would improve their current well-being and long-term prognosis.
Discussion
This is the first study to explore patients' experiences with cardiac rehabilitation after the patients underwent isolated heart valve surgery. The study revealed that these patients have different cardiac rehabilitation needs and preferences due to different organizational preferences and recovery pathways. Overall, cardiac rehabilitation reduced insecurity. In particular, participants experienced benefits from the physical training programme, which provided them with an opportunity to take active personal responsibility for their recovery. However, participants felt it was challenging to complete the physical training programme or to continue training on their own after cardiac rehabilitation due to musculoskeletal problems. These findings support data from the CopenHeart VR trial, in which 11 of 72 participants in the intervention group experienced adverse events primarily caused by musculoskeletal problems. 13 Therefore, when designing cardiac rehabilitation programmes, paying special attention to patients who were sedentary before surgery is recommended.
The finding that cardiac rehabilitation is beneficial for reducing insecurity has been reported in other cardiac populations. 20, 21 However, in spite of cardiac rehabilitation participation, participants also struggled with psychological or existential issues that prompted them to seek additional treatment (e.g. from private psychologists) during or following cardiac rehabilitation. They also had multiple contacts with healthcare professionals, mostly before starting cardiac rehabilitation. Choosing to see psychologists outside cardiac rehabilitation participation has not been previously reported for cardiac patients, although existential issues at the beginning of cardiac rehabilitation are described elsewhere. 22 Further examination of this issue in larger studies of cardiac populations and across alternative modes of cardiac rehabilitation delivery is recommended.
The psycho-educational intervention in our study might have several limitations with regard to reducing insecurity. Firstly, the intervention based on Parse's methodologies and the inspiration guide might not have addressed all the participants' needs, in spite of its patient-centred approach. In particular, cardiac rehabilitation programmes would probably benefit from more systematically addressing existential needs to a larger extent. Secondly, even though the cardiac rehabilitation programme included five psycho-educational sessions over a six-month period, participants consulted psychologists outside of the trial at various points, indicating that patients ought to be assessed for the presence of psychological and existential issues more frequently (e.g. by using monitoring tools).
In our study, participants were allowed to choose faceto-face or telephone-based consultations as an alternative to hospital-based consultations. Previous studies have shown that meeting other peers during cardiac rehabilitation can help patients cope with new life situations, 21, 22 and that the inability of patients to exercise at the same level as others during group sessions can be a reason for non-participation. 22 Allowing participants to choose between alternative delivery models might encourage cardiac rehabilitation uptake and adherence. 23 However, healthcare professionals must be careful in identifying reasons why patients fail to attend group-based cardiac rehabilitation, and continuously monitor psychological and existential issues of patients engaging in home-based cardiac rehabilitation programmes.
Our cardiac rehabilitation participants had multiple healthcare contacts, primarily before beginning cardiac rehabilitation. A high number of readmissions after heart valve surgery have been reported. 3 However, the number of potentially preventable readmissions or actual complications requiring medical treatment has not been quantified. The psycho-educational intervention started approximately one month after surgery; thus, patients experienced a transition period, spanning from index hospital discharge to cardiac rehabilitation initiation. Post-discharge interventions, such as telephone-based nurse-led interventions, evaluated in patients undergoing cardiac surgery have produced no clear evidence for being beneficial. 24 The benefits of starting cardiac rehabilitation soon after coronary artery bypass surgery is currently being evaluated, 25 and this might also be assessed in patients undergoing heart valve surgery. However, we observed large variability among patients as to when they feel ready to start a cardiac rehabilitation programme with scheduled appointments at the hospital, for example. Therefore, in order to close the gap between hospital discharge and cardiac rehabilitation initiation, considering alternative ways to motivate patients to begin cardiac rehabilitation is a way forward. One option would be to integrate e-health interventions into cardiac rehabilitation programmes for patients undergoing heart valve surgery and to make this available to patients immediately after discharge. E-health interventions as supplements to traditional cardiac rehabilitation might also provide patients with an opportunity to play a more active role in their recovery, in both the short and the long term, and could support a more individualized and flexible approach to cardiac rehabilitation provision. In other cardiac populations, evaluations of e-health-based cardiac rehabilitation interventions are increasingly being published. 26 The aim of a recently published study protocol was to test the effectiveness of an eight-week post-discharge e-health intervention (that combines remote monitoring, education and self-management training) on recovery outcomes and patient experience in patients undergoing cardiac surgery. 27 The intervention components included symptom assessment and monitoring (both clinical symptoms and self-reported outcomes), wound site and pain monitoring, weekly recovery-goal setting, a peer support forum, and mindfulness and relaxation training. Mindfulness and relaxation training might provide a more holistic approach to body training, which was a component requested in our study. Future studies that evaluate the potential effects and barriers of integrating e-health interventions into cardiac rehabilitation programmes that target patients undergoing heart valve surgery are recommended.
Methodological issues and limitations
Trustworthiness was achieved through credibility, dependability and confirmability. 28 Credibility of the findings was achieved through serial interviewing, with the option of validating data through the participants' prior statements. Transcripts were not returned to the participants. The same researcher, who was familiar with the subject area and was a PhD student, conducted all interviews; this helped to ensure credibility and dependability. Also, the analytical process was described in detail. The preliminary themes that emerged from the analysis of the interviews and from each step of the data analysis were discussed with the last author, who had in-depth knowledge of the dataset because of being involved in the primary qualitative study. These discussions also contributed to strong credibility and confirmability of the findings. Direct quotes are presented in Table 5 and in the results section in order to establish transparency of the analytical process.
The current study included only nine patients, which must be considered when attempting to generalize the findings. However, several interviews were conducted with each participant at different time points, which tempers this limitation some. Recruitment was designed to maximize variability of demographic characteristics in the sample; therefore, we believe that the participants are representative of the entire CopenHeart VR trial population. The CopenHeart VR trial population was, however, younger than typical patients undergoing heart valve surgery in clinical practice. 13 This has potential implications for the generalizability of the findings, including the recommendation for integrating e-health interventions into cardiac rehabilitation programmes more broadly. Our study applies to patients undergoing traditional heart valve surgery. However, in the future, indications for offering transcatheter aortic valve implantation (TAVI) might be expanded to include lower risk and younger patients. 29 In high-risk patients undergoing TAVI, research indicates that treatment results can be further optimized. 30 Cardiac rehabilitation is currently considered to be beneficial in this population, 31 but its needs must be assessed as the indication broadens.
Conclusions
Cardiac rehabilitation, including a psycho-educational intervention and physical exercise training, targeted at patients undergoing heart valve surgery reduces insecurity and provides patients with an opportunity to take active personal responsibility for their recovery. However, participants in our study also experienced existential, psychological and physical challenges despite participating in cardiac rehabilitation. Several limitations of cardiac rehabilitation were identified, having implications for designing future programmes.
Implications for practice
• • Patients undergoing heart valve surgery have diverse needs and preferences, which require adopting an individualized approach to cardiac rehabilitation content and delivery. • • Cardiac rehabilitation must start immediately after discharge from index surgical admission. • • Existential and psychological issues must be monitored more extensively and addressed in cardiac rehabilitation programmes targeted at patients undergoing heart valve surgery.
